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(54) Parking braking in vehicles having conventional braking systems 



(57) A parking braking system in a vehicle not hav- 
ing EBS wherein, for parking braking, the brakes are ar- 
ranged to be supplied with actuating fluid from a pres- 
sure source under the control of a manually operated 



electrical device and wherein, upon selecting parking 
braking by actuation of the electrical device, the brakes 
are arranged to be applied and mechanically locked or 
latched in place. 
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Description 

[0001] The present invention relates to parking braking in vehicles having conventional braking systems, ie. braking 
systems not of the type having so-called Electronic Braking (EBS). In conventional braking systems, there is a me- 
chanical (including pneumatic/hydraulic) coupling between the brake pedal and the brakes, usually a hydraulic or pneu- 
matic coupling. In EBS systems, there is no mechanical coupling between the brake pedal and the brakes, the brakes 
being applied via modulators which are operated via electrical signals generated in response to actuation of the brake 
pedal and controlled by a microcomputer. 

[0002] The conventional approach to parking brakes in conventionally braked vehicles is, in the case of hydraulically 
operated brakes, to provide a mechanical linkage operated by a hand-brake lever which operates the brakes directly. 
In the case of pneumatically operated brakes, the conventional approach is to release air pressure from spring brake 
actuators to allow the spring forces to apply to brakes. 

[0003] In our earlier unpublished applications nos. UK 9806544.4 and PCT/GB99/00953, we have described means 
by which parking braking can be integrated into Electronic Braking systems (EBS). The described proposals utilise the 
EBS, under the control of a hand-operated parking control, to apply the brakes to a desired level, which are then 
mechanically latched in place to maintain that desired level for parking purposes. 

[0004] The present invention is concerned with the application of parking braking of this type to vehicles that do not 
have EBS. 

[0005] In accordance with the present invention, there is provided a parking braking system in a vehicle not having 
EBS wherein, for parking braking, the brakes are arranged to be supplied with actuating fluid from a pressure source 
under the control of a manually operated electrical device and wherein, upon selecting parking braking by actuation 
of the electrical device, the brakes are arranged to be applied and mechanically locked or latched in place. 
[0006] In some embodiments, use is made of the pressure source provided already for traction control for the supply 
of actuating fluid to apply the parking braking. 

[0007] Most modern vehicles are equipped with an antilock braking system (A.B.S.) and increasingly, a traction 
control system (known typically as ASR) is also provided. ASR includes valving that is able to apply the brakes of the 
driven wheels independently of the foot brake control. This is used in conjunction with the ABS valves to arrest the 
motion of a spinning drive axle wheel. Via the differential, it is then possible to drive the vehicle forward utilising the 
non-spinning wheel. Advantageously, such valving can be used to apply and regulate the braking for parking, in much 
the same way that is proposed with the EBS based parking system in our abovementioned earlier patent applications. 
[0008] If ASR is not available on a vehicle, then dedicated valving is provided, together with a suitable pressure 
source, to apply the brakes to a desired parking braking level prior to application of the mechanical lock or latch to 
maintain that parking braking level. 

[0009] By providing such a mechanical latch or lock, the braking force applied to the brake actuators can be released/ 
removed once the latch or lock has been actuated to hold the brakes in the brakes-applied condition. 
[0010] In some embodiments, the manually operated electrical device is adapted to generate and transmit to a park- 
ing braking ECU an electrical parking braking signal, the vehicle brakes being arranged to be mechanically locked or 
latched via the parking braking ECU in a brakes-applied condition in response to the generation of said electrical 
parking brake signal. 

[0011] In some embodiments, the manually operated electrical device is adapted to generate and transmit to a vehicle 
mounted ECU an electrical parking brake signal, the vehicle brakes being arranged to be mechanically locked or latched 
via said vehicle mounted ECU in a brakes-applied condition in response to the generation of said electrical parking 
brake signal. 

[0012] In some embodiments the manually operated electrical device comprises a switch. 
[0013] In some other embodiments, the manually operated electrical device comprises a variable transducer. 
[0014] The variable transducer can be adapted to enable graduated braking to be provided between the brakes-off 
and park positions. 

[0015] Preferably, the brake actuators are arranged to be released once the latch or lock has been actuated to hold 
the brakes in the brakes-applied condition. 

[0016] Advantageously, following actuation of the manually operable electrical device, the initiation of the latching 
action is provided by a feedback quantity, taken from the sensed actuation level being exerted in the brake, reaching 
a preset or controlled level. 

[0017] In some embodiments, the feedback quantity is the pressure developed inside the brake actuator against the 
internal brake forces being developed within the brake. 

[0018] In some other embodiments, the feedback quantity is the displacement of a component within the brake 
actuation mechanism. In still further embodiments, the feedback quantity is the force developed inside the brake, 
measured by a sensor or sensors positioned so as to be subjected to the actuation/clamping stresses within the brake. 
[0019] Advantageously, the mechanical latch/lock comprises a stop device which, when actuated, moves into a po- 
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sition to mechanically hold the brake in a parking braking condition, irrespective of whether the brake force generated 
is then reduced 

[0020] In some embodiments, the stop device is a solenoid operated pin. 

[0021] In some other embodiments, the stop device comprises a pivotable latch which is selectively rotatable by an 
5 actuator for single position engagement with an operating or input lever or shaft of the brake to maintain the brake in 
the parking braking condition. 

[0022] Preferably, the stop device is constructed so as to be capable of mechanically holding the brakes in any of a 
range of park load levels. 

[0023] In some embodiments, the stop device comprises a pivotable latch which is selectively rotatable by an actuator 
10 to any of a plurality of engagement positions with an operating or input lever or shaft of the brake to maintain the brake 
in a selected parking braking condition. 

[0024] In other embodiments, the stop device comprises a rotatable cam which engages an operating or input lever 
or shaft of the brake for maintaining the brake in a selected parking braking condition. 

[0025] In still other embodiments, the stop device comprises a wedge which is arranged to be selectively driven by 
*5 a controlled actuator into engagement with an operating or input lever or shaft of the brake to maintain the brake in a 
selected parking braking condition. 

[0026] Preferably, the controlled actuator is an air cylinder or an electric motor. 

[0027] Advantageously, the wedge is coupled to the electric motor by way of a mechanism which is non-reversible 
except by reverse driving of the motor. 
20 [0028] Advantageously, said non-reversible mechanism is a high reduction gearbox. 

[0029] Preferably, in order to enable parking braking to be released, the brake force is arranged to be re-applied up 
to a level at which the brake latch or lock can be released. 

[0030] In some embodiments as described above, following selection of a parking braking release condition of said 
manually operated electrical device, initiation of release of the latching action is arranged to be dependent upon the 

25 aforementioned feedback quantity. 

[0031] Using parking braking systems in accordance with the present invention, it is possible to emulate the principal 
features of conventional pneumatically controlled spring brakes, including the ability to modulate the amount of braking. 
[0032] Using a single point latch arrangement which clamps the parking brake at a fixed position cannot take account 
of the variance in such brake condition tolerances as brake running clearance, new or worn linings and lining com- 

30 pressibility, without the possibility of oversetting the clamp load. A system in accordance with embodiments of the 
present invention having a variable park latch arrangement can seek to overcome this problem by determining the 
level at which the park brake should be latched, driving the brake to a prescribed level and then locking the brake at 
the desired level. 

[0033] Particularly, although not exclusively, with embodiments using a cam or wedge, the present system has the 
35 ability to enable different park load levels to be accommodated through the use of the variable latch mechanism. 

[0034] Even with the additional components required within the system, the use of the invention can enable a valuable 
reduction in the complexity of the parking system which gives both component and installation cost benefits. 
[0035] The invention is described further hereinafter, by way of example only, with reference to the accompanying 
drawings, in which:- 

40 

Fig. 1 is a block diagram of a conventional braking system in a typical 4x2 vehicle having hydraulically/pneumatically 
actuated brakes; 

Fig. 2 shows one means by which a parking braking facility in accordance with the present invention can be inte- 
grated into the system of Fig. 1 ; 
*s Fig. 3 shows another possibility utilising an additional parking ECU; 

Fig. 4 shows an embodiment within a system not fitted with ABS/ASR; 

Fig. 5 is a set of diagrams (a-d) illustrating an embodiment of a parking brake system in accordance with the 
presenl invention; 

Fig. 6 illustrates diagrammatically an embodiment of a manually operated electrical device for use in the invention; 
Fig. 7 is a diagram illustrating the operation of the electrical device of Fig. 6; 
Fig. 6 is a diagrammatic illustration on a non-variable position park latch device; 

Figs. 9 and 10 are diagrammatic illustrations of first and second variable position park latch devices in accordance 
with the present invention; 

Fig. 11 is a sectional view through a braking device fitted with a variable latching device in accordance with the 
55 present invention; 

Fig. 12 illustrates the principle of operation of the latching device of Fig. 11; 

Figs. 13, 14 and 15 illustrate diagrammatically various means of obtaining a feedback quality; and 

Figs 1 6 and 1 7 are flow diagrams illustrating possible sequences for the application and release of parking braking 
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in a system in accordance with the present invention. 

[0036] Fig. 1 shows a basic block diagram of a conventional braking system in a typical 4x2 vehicle which has a 
hydraulically or pneumatically actuated braking system equipped with ABS and ASR. For simplicity, only the main 
components are illustrated; the ABS and ASR valving need not be together in units, but could be separated and posi- 
tioned to be close to the controlled axle. The system illustrated has a typical front/rear split, in that the controls for the 
front and rear axles are in separate channels marked F (front) and R (rear), respectively. The front wheel brakes 10a, 
10b and rear wheel brakes 10c, 10dare operated via respectively hydraulic/pneumatic lines 12a-12d which incorporate 
ABS valving 14. ASR valving indicated at 16 is shown in this case to be acting only on the rear driven axle, but for 
4-wheel drive vehicles it is possible for this to be installed in the front circuit, as shown in broken lines in Fig. 1. The 
ASR is powered by a pressure source 18. The ABS and ASR are controlled by an ABS/ASR electronic control unit 
(ECU) 19. 

[0037] Fig. 2 shows one means by which a parking braking facility can be integrated within the conventional system 
of Fig. 1 in accordance with one aspect of the present invention. Each brake 10a-10d is provided with a parking latch 
and electronic control unit (ECU), as indicated at 20a-20d respectively, which are connected to the ABS/ASR ECU 19 
over the system data bus. Parking braking is controlled via an electrical hand control 22 which feeds an electrical 
parking braking demand signal to the ABS/ASR ECU 1 9 via a line 24. 

[0038] Operation of the hand lever 22 causes the ABS/ASR ECU 1 9 to operate the ASR valving 1 6 to enable pressure 
from the ASR pressure source 18 to apply the rear brakes 10c and 10d (in the case of ASR on the rear wheels only) 
or all brakes if the vehicle has ASR on all four wheels. Once the brakes have been applied up to a desired level, the 
ABS/ASR ECU 19 triggers the parking latches 20a-20d via the local parking latch ECUs to maintain that braking level 
for as long as parking braking is required. When parking braking is to be removed, the parking latches are arranged 
to be released, via the local ECUs and the ECU 1 9. 

[0039] Fig. 3 shows another possibility wherein, by providing an additional parking ECU 26, the need for hardware 
modifications to be made to the ABS/ASR ECU 19 is avoided, although this would not be the lowest cost solution. 
[0040] Fig. 4 shows a block diagram of a basic system of a vehicle that does not have ABS/ASR and is therefore 
fitted with additional dedicated valving and a parking ECU 26a. The valving for each of the front and rear channels 
includes a solenoid controlled two-position changeover valve 30a/30b controlled by the parking ECU 26a and which, 
in one position, blocks off the output from a pressure source 32a/32b, and in the other position allows pressure from 
the pressure source 32a/32b to be passed to a respective two-way valve 34a/34b and thence to the front/rear brakes 
for application of the parking brakes. Pressure applied to the brakes can be released by further solenoid controlled 
valves 36a/36b under the control of the parking ECU. In the parking brakes applied condition, the parking latch can 
be applied as described above in connection with Fig. 2. 

[0041] Thus, the valving shown by way of example in Fig. 4 allows pressure to be fed to each of the axles independ- 
ently, preserving the normal front/rear system split. The normally open (NO) and normally closed (NC) solenoid valves 
30, 36, which are connected to the main brake circuit via the two-way valves 34, permit pressures of varying levels to 
be built, held and released. 

[0042] Other valving arrangements are possible, such as combining the NO and NC solenoid valves into a 3-position 
valve with all ports closed in the middle position or by using a proportional solenoid valve. 

[0043] If the pressure source used is independent of the front and rear sources, it is possible to apply parking braking 
on one axle only. In this case, only half of the parking valving shown in fig. 4 would be used, typically applied to the 
drive axle only. 

[0044] The arrangement shown in Figs. 2 to 4 can be applied equally to hydraulically or pneumatically actuated 
braking systems. 

[0045] Turning now to the parking latch mechanism and operation, many possibilities are available, some of which 
are described hereinafter by way of example. 

[0046] In the embodiment illustrated in Figs. 5a-5d, each wheel brake actuator 1 27 includes a pneumatically operated 
piston 126 which, when any kind of braking (normal braking or parking braking) is demanded, rotates a pivoted lever 
128 (referred usually as the operating shaft or op shaft) clockwise (as viewed in Fig. 5) so as to correspondingly rotate 
a cam 130 to urge a brake piston 132 to the right and apply brake pads 1 34a : 134b to the two sides of a brake disc 
1 36. Release of the piston 1 26 to the left allows the lever 1 28 to be returned anti-clockwise by a spring (not shown) to 
release the brake pads 1 34a, 1 34b. In the event that parking braking is demanded by operation of the hand control 22 
and the lever 1 28 has been rotated clockwise to a parking braking level, the latch mechanism in the form of a solenoid 
controlled pin 1 29 is arranged to be operated to bring this pin into a position behind the lever 1 28, as shown in Fig. 5b, 
where it prevents the lever 128 from returning anti-clockwise when the pneumatic actuator is exhausted (Fig. 5c). The 
parking brake is thereby held on until the hand control 22 is operated to release the parking brake, at which time the 
lever 1 23 is moved slightly clockwise to a level which is usually (but not necessarily) at least and possibly slightly more 
than the load that was required to park the brake to release the contact pressure with the pin 1 29 and the pin is arranged 
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to be withdrawn to enable normal foot braking to be resumed. In some circumstances, the level can be less than the 
level that was required to park the brake, for example after thermal contraction of the braking components. 
[0047] The brakes preferably have local ECUs installed, connected to the parking ECU or ABS/ASR ECU data bus. 
These local ECUs contain the drivers for the latching mechanisms. 
5 [0048] To ensure that the integrity of the system is maintained, the parking function is preferably provided on at least 
two vehicle axles that are each controlled by discrete parts of the braking system, such as the front and rear circuits 
in a vertically split system. 

[0049] The hand control 22 works as a demand sensor, much the same as that installed in an EBS foot controlled 
valve. In practice, the logic would preferably be arranged such that whichever channel sets the higher demand would 
10 win. When the control is moved to the park position, the brakes are actuated to a parking level pressu re, that is sufficient 
to provide the parking brake forces necessary to at least meet the requirements of the braking regulations. Once the 
latch is in place, the parking ECU releases the braking pressure. 

[0050] Referring now to Figs. 6 and 7, there is shown diagrammatically in Fig. 6 one possible embodiment of the 
hand control 22. This comprises a hand-operated lever 1 04, displacement of which correspondingly displaces a ganged 
slider 106 over two potentiometer tracks 108a, 108b from a "brakes" off position at the left-hand end to a "parking brake 
on" position adjacent the right-hand end. When the slider reaches the "parking brake on' position, it operates a pair of 
switches SW1 and SW2 which provide electrical signals for use in initiating the operation of the parking brake latches. 
The electrical operation of the device of Fig. 6 is illustrated in Fig. 7. 

[0051] Up to the point where the switches are operated, the potentiometers 108a, 108b enable the provision of 
20 gradual application of the loundation brakes as described hereinbefore. 

[0052] Fig. 8 shows an embodiment using a non-variable latch wherein a brake actuator input force F rotates a lever 
230 (op shaft) carrying a cam 232 for urging a brake pad 234 against a brake disc for normal, non-parking braking 
purposes. In order to enable the brakes to be retained in a brakes -applied condition for parking braking, a pivotable 
latch pin 236 can be rotated by an actuator 238 so as to engage in a recess 240 in the lever 230. This provides a latch 
2S that can hold the brakes in set position but cannot accommodate variations in the required park load. 

[0053] Fig. 9 shows a development of the arrangement of Fig. 8, wherein a variable position park latch mechanism 
is provided. The device of Fig.9 comprises a multi-point latch system that has the ability to set the park load at any 
one of a number of predetermined park load levels via multi-positional mechanical engagement of a solenoid or other 
member 244 of a brake. For this purpose, the operating member 244 has a number of recesses 246, selectively en- 
30 gageable by the pivoted latch pin 242 whose angular position is determinable by an actuator 248. 

[0054] In operation of the embodiment of Fig. 9, in the event that park braking is demanded by operation of the hand 
control and the lever has been rotated to a parking braking condition, the latch mechanism in the form of the pin 242 
is arranged to be displaced anti-clockwise by the actuator 248 to bring the pin 242 into a position behind the lever 244 
where it engages one of the recesses 246 to prevent the lever 244 from returning clockwise when the pneumatic 
actuator is exhausted. The parking brake is thereby held on until the hand control is operated to release the parking 
braking, at which time the lever 244 is moved slightly anti-clockwise to a level usually at least and possibly slightly 
more than the load that was required to park the brake to release the contact pressure with the pin 242. The pin 242 
is arranged to be displaced to enable normal foot braking to be resumed. 

[0055] Fig. 10 shows a further development where the surface of a cam member 250 provides a variable backstop 
for the operating member 252 of the brake, the cam member 250 being driven rotationally by a motor and/or gearbox 
(not shown). The feature of being able to latch at a variable park load improves over the fixed levels of Fig. 9. 
[0056] Fig. 11 shows a preferred implementation where the cam of Fig. 10 has been replaced by a wedge 54 which 
is positioned through use of an electric motor 56, driving through a reduction gearbox 58 onto a lead screw 60 of a 
linear driver 62 which moves the wedge 54 linearly into and out of the desired park position. The use of a reduction 
gearbox allows the further use of a low power motor having a compact layout suitable for mounting integrally with the 
brake. Additionally, the reduction gearbox and lead screw arrangement provide a non-reversible 'detent" which holds 
the wedge in position until further driven by the electric motor. 

[0057] Fig. 12 shows a simplified arrangement of the implementation shown in detail in fig. 11 and having a motor- 
driven wedge 54. Corresponding parts in Figs. 11 and 12 are numbered the same. 

[0058] Although not really necessary to an understanding of the present invention, there follows a brief explanation 
of the disc brake structure of Fig. 11 to which the motor driven wedge has been applied. 

[0059] The disc brake of Fig. 1 1 comprises a housing 201 that straddles a disc 202 mounted on an axle of the vehicle 
to be braked (not shown). The brake is actuated by mechanical movement of an input actuator such as an air cylinder 
(not shown). Such actuators are well known in the field of brake actuation The actuator co-operates with the outer 
end of the operation shaft or "op-shaft" 203 of the brake. The inner end of the op-shaft is carried in a bearing attached 
to the lower or inner housing part 205. Said inner end of the op-shaft 203 has formed on its outer surface a cam lobe 
206 upon which rotation causes a reaction force to be transmitted to rollers 207. The rollers 207 in turn transmit the 
applied load to a pair of spaced inner tappet members 208. These inner tappet members 208, are screwed into en- 
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gagement with associated outer tappet members 209 which apply the input load from the actuator to the rear of the 
inner braking lining 210, thus pressing the friction material of the inner braking lining 210 into frictional engagement 
between the disc 202. A reaction force is generated through this frictional engagement between the disc 202 and inner 
braking lining 210, that is fed back through the tappets 208 and 209, rollers 207 and cam lobe 206 which is supported 

5 by the inner housing part 205. The inner housing 205 is secured to the outer housing part 211 by bridging bolts 212 
and 213. Thus the applied force being generated by movement of the opt-shaft 203 is ultimately transmitted by reaction 
means to the outer housing part 211 which in turn presses the outer brake lining 214 into frictional engagement with 
the disc 202. Therefore it will be appreciated that the disc 202, upon movement of the opt-shaft 203, is clamped between 
inner and outer friction linings 210 and 214 to generate a braking force for braking the vehicle under control of the 

10 applied input movement. 

[0060] Reference is now directed to Figs. 1 3 to 15 which show three possible ways of deriving a feedback signal/ 
quantity corresponding to a sensed actuation level being exerted by the brake. 

[0061] Fig. 13 shows the use of a pressure sensor 310 which provides an electrical output signal representative of 
the pressure developed inside the brake actuator 127 against the internal brake forces, being developed within the 
is brake. 

[0062] Fig. 14 shows the use of an angular displacement sensor 312 which detects angular displacement of the op- 
shaft 128 within the brake actuation mechanism. 

[0063] Fig. 15 shows the use of a force sensor 314, such as a load cell, for detecting the force developed inside the 
brake. 

20 [0064] Reference is now made to Fig. 16 which is a simplified flow diagram showing the sequence steps in the 
parking brake application procedure. The individual boxes in Fig. 16 are as follows: 



316 


Start 


318 


Electrical device (e.g. handle 22) moved to park position 


320 


Brake applied via ASR pressure source 18 (Figs. 2,3) and modulated by the ABS or additional source 32 
(Fig. 4) to parking level 


322 


Feedback signal from brake to initiate latching action 


324 


Latch moved into place 


326 


Brakes released via valving 


328 


Stop 



[0065] Reference is now made to Fig. 17 which is a simplified flow diagram showing the sequence steps in the 
parking brake release procedure. The individual boxes in Fig. 17 are as follows. 

35 



330 


Start 


332 


Electrical device moved to park release position 


334 


Brake applied to park release level 


336 


Feedback signal from brake to initiate release of latch 


338 


Latch moved to removed position 


340 


Brake pressure released 


342 


Stop 



45 [0066] A parking system in accordance with the present invention can give one or more of the following benefits: 

(1) Only single diaphragm actuators are required. Heavier and bulkier spring brake actuators are not required. 
This gives cost, weight and space benefits. 

(2) On rigid non-towing vehicles, the parking reservoir is eliminated. 
so (3) The pneumatic hand control valve and its piping is eliminated. 

(4) If desired, the four-wheel parking can give a higher level of parking effort than with conventional systems. 

(5) There can be a saving in fitting labour at the vehicle builders, due to the reduction in component parts and pipe 
work. 

(6) The control of the braking through the hand control can be more accurate and responsive compared to con- 
55 ventional pneumatically released spring brakes, which tend to suffer from lags and high levels of hysteresis. 

(7) The transducers in a graduated hand control are effectively used as demand sensors so that between the 
brakes off and park positions, the amount of braking can be varied. This is a feature of most of today's pneumatic 
hand controls. Alternatively, switches could be employed to provide a two-state system. 
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Claims 

1. A parking braking system in a vehicle not having EBS wherein, for parking braking, the brakes are arranged to be 
supplied with actuating fluid from a pressure source under the control of a manually operated electrical device (22) 
and wherein, upon selecting parking braking by actuation of the electrical device (22), the brakes are arranged to 
be applied and mechanically locked or latched in place. 

2. A parking braking system as claimed in claim 1 which is arranged to use a pressure source provided already for 
traction control for the supply of actuating fluid to apply the parking braking. 

3. A parking braking system as claimed in claim 2, having both an anti-lock braking system (ABS) and a traction 
control system (ASR), wherein the traction control system includes valving (16) that is able to apply the brakes of 
the driven wheels independently of the foot brake control, this being used in conjunction with ABS valves to arrest 
the motion of a spinning drive axle wheel, whereby it is then possible to drive the vehicle forward via the differential 
utilising the non-spinning wheel, such ASR valving (16) being used to apply and regulate the braking lor parking. 

4. A parking braking system as claimed in claim 1, wherein dedicated valving (30, 34, 36) is provided, together with 
a suitable pressure source (32a, 32b), to apply the brakes to a desired parking braking level prior to application 
of the mechanical lock or latch to maintain that parking braking level. 

5. A parking braking system as claimed in any of claims 1 to 4, wherein the manually operated electrical device (22) 
is adapted to generate and transmit to a parking braking ECU (26) an electrical parking braking signal, the vehicle 
brakes being arranged to be mechanically locked or latched via the parking braking ECU in a brakes-applied 
condition in response to the generation of said electrical parking brake signal. 

6. A parking braking system as claimed in any of claims 1 to 4, wherein the manually operated electrical device (22) 
is adapted to generate and transmit to a vehicle mounted ECU an electrical parking brake signal, the vehicle brakes 
being arranged to be mechanically locked or latched via said vehicle mounted ECU in a brakes-applied condition 
in response to the generation of said electrical parking brake signal. 

7. A parking braking system as claimed in claim 5 or 6, wherein the manually operated electrical device (22) is a 
switch or a variable transducer. 

8. A parking braking system as claimed in claim 7, wherein the variable transducer is adapted to enable graduated 
35 braking to be provided between the brakes-off and park positions. 

9. A parking braking system as claimed in any of claims 1 to 8, having brake actuators which are arranged to be 
released once the latch or lock has been actuated to hold the brakes in the brakes-applied condition. 
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A parking braking system as claimed in any of claims 1 to 9, wherein following actuation of the manually operable 
electrical device (22), the initiation of the latching action is provided by a feedback quantity, taken from the sensed 
actuation level being exerted in the brake, reaching a preset or controlled level. 



11. A parking braking system as claimed in claim 10, wherein the feedback quantity is the pressure developed inside 
4 5 the brake actuator against the internal brake forces being developed within the brake. 

1 2. A parking braking system as claimed in claim 1 0, wherein the feedback quantity is the displacement of a component 
within Ihe brake actuation mechanism. 

50 13. A parking braking system as claimed in claim 10, wherein the feedback quantity is the force developed inside the 
brake, measured by a sensor or sensors positioned so as to be subjected to the actuation/clamping stresses within 
the brake. 



14. A parking braking system as claimed in any of claims 1 to 13, wherein the mechanical latch/lock comprises a stop 
device which, when actuated, moves into a position to mechanically hold the brake in a parking braking condition, 
irrespective of whether the brake force generated is then reduced. 

15. A parking braking system as claimed in claim 14, wherein the stop device is a solenoid operated pin (129). 
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16. A parking braking system as claimed in claim 14, wherein the stop device comprises a pivotable latch (236) which 
is selectively rotatable by an actuator for single position engagement with an operating or input lever or shaft (230) 
of the brake to maintain the brake in the parking braking condition. 

17. A parking braking system as claimed in any of claims 14 to 16, wherein the stop device is constructed so as to be 
capable of mechanically hofding the brakes in any of a range of park load levels. 

18. A parking braking system as claimed in claim 17, wherein the stop device comprises a pivotable latch (242) which 
is selectively rotatable by an actuator to any of a plurality of engagement positions with an operating or input lever 
or shaft (244) of the brake to maintain the brake in a selected parking braking condition. 

19. A parking braking system as claimed in claim 17, wherein the stop device comprises a rotatable cam (250) which 
engages an operating or input lever or shaft (252) of the brake for maintaining the brake in a selected parking 
braking condition. 

20. A parking braking system as claimed in claim 1 7, wherein the stop device comprises a wedge (54) which is arranged 
to be selectively driven by a controlled actuator into engagement with an operating or input lever or shaft (203) of 
the brake to maintain the brake in a selected parking braking condition. 

21. A parking braking system as claimed in claim 20, wherein the controlled actuator is an air cylinder or an electric 
motor (56). 

22. A parking braking system as claimed in claim 20 or 21, wherein the wedge (54) is coupled to the electric motor 
(56) by way of a mechanism which is non-reversible except by reverse driving of the motor. 

23. A parking braking system as claimed in claim 22, wherein the non-reversible mechanism is a high reduction gearbox 
(58,60). 

24. A parking braking system as claimed in any of claims 1 to 23, wherein in order to enable parking braking to be 
released, the brake force is arranged to be re-applied up to a level at which the brake latch or lock can be released 

25. A parking braking system as claimed in claim 1 0, wherein, following selection of a parking braking release condition 
of said manually operated electrical device, initiation of release of the latching action is arranged to be dependent 
upon the aforementioned feedback quantity. 
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